Castanospermine vs. its 6-O-butanoyl analog: a comparison of toxicity and antiviral activity in vitro and in vivo.
Inhibitors of glycoprotein processing, such as castanospermine (1,6,7,8-tetrahydroxyoctahydroindolizine), have been shown previously to inhibit human immunodeficiency virus type 1 (HIV-1) with acceptable toxicity in cultured human cells. In prior experiments, we have tested the toxicity and antiviral efficacy of castanospermine in mice infected with the Rauscher murine leukemia virus (RLV). When compared with 3'-azido-3'-deoxythymidine (AZT, zidovudine), castanospermine was less effective and more toxic. Since the 6-O-butanoyl analog of castanospermine was previously found to have a more favorable activity profile than the parent compound against HIV-1 in cultured cells, we compared the antiviral efficacy of both compounds in parallel in vitro and in vivo in the RLV system. Plaque formation in the XC assay was inhibited with a 50% inhibitory concentration (IC50) of 2.4 microM for the 6-O-butanoyl analog of castanospermine, as compared to 9 microM for castanospermine. For both compounds, concentrations resulting in significant cytotoxicity were about ten times higher. Both compounds significantly decreased HIV-1 env-induced syncytium formation in a novel in vitro assay. In RLV-exposed mice, the 6-O-butanoyl analog showed no advantage over the parent compound: both curves for toxicity as well as antiviral efficacy were super-imposable. We conclude that the 6-O-butanoyl analog of castanospermine as well as castanospermine itself are active antiviral agents in mice and that prolonged oral administration is tolerable. However, in comparison to AZT, their antiviral activity profiles are less favorable.